Application of agricultural waste biochar for canteen wastewater treatment in Chulalongkorn University by Ariyakanon, Norakamon & Vikrompanitkul, Chalisa
	
Applica(on	of	agricultural	waste	biochar	for	canteen	
wastewater	treatment	in	Chulalongkorn	University	
	
1	
 
Members 
  Norakamon  Ariyakanon 
  Chalisa  Vikrompanitkul 
	
 
Advisors 
  Sujika  Jaturonpongsa 
  Naiyanan  Ariyakanon  
 
2	
Introduction 
Objectives 
Conclusion 
Results and 
discussion 
Outline 
 Methods 
3	
Introduction 
High	
concentra0on	
of	Oil	and	
Grease,	TSS,	
COD	and	BOD		
Precipita0on		
Bioaugmenta0on	
4	
Introduction 
What	is	“BIOCHAR”?	
				Biochar	is	a	high-carbon,	fine-grained	residue	that	is	produced	
through	modern	pyrolysis	processes.		
				Pyrolysis	is	the	direct	thermal	decomposi0on	of	biomass	in	the	
absence	of	oxygen,	which	produces	a	mixture	of	solids,	liquid,	and	
gas	products.	
Pyrolysis	
www.en.wikipedia.com	
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To	produce	biochar	from	agricultural	waste	
	
To	analyze	the	parameters	before	and	aUer	
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Table	1		Experimental	design	in	this	study	
Dilution	of	
wastewater	
Rice	straw	 Coir	 Bagasse	
20%	 	 	 	
40%	 	 	 	
60%	 	 	 	
80%	 	 	 	
100%	 	 	 	
	
13	
Methods 
6	g	of	biochar	:	120	ml		
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Results and Discussion 
Biochar	 Yield	
(%)	
Par0cle	size	 pH	 EC	
(µS/cm)	
>2	mm	 0.5-2	mm	 <	0.5	mm	
Rice	
straw	
39.5	+	2.1	 32.5	+	1.6	
%	
54.1	+	1.6	
%	
13.4	+	0.3%	 7.05	+	0.22	 354	+	14	
Coir	 38.6	+	2.2	 21.4	+	0.9	
%	
53.4	+	1.9	
%	
25.2	+	1.5	
%		
7.14	+	0.15	 513	+	30	
Bagasse	 32.7	+	1.5	 33.3	+	2.3	
%	
52.6	+	1.4	
%	
14.1	+	1.1	
%	
7.21	+	0.12	 410	+	12	
Table	2	Physicochemical	characteris0cs	of	
biochar	
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Parameters	 Value	before	treatment	 Analy0cal	method	
pH	 6.81	+	0.14	 pH	Meter	
Oil	and	grease	 956	+	45	mg/l	 Soxhlet	Extrac0on		
TSS	 628	+	38	mg/l	 Glass	Fiber	Filter	Disc	
COD	 3,568	+	152	mg/l	 Close	Reflux	
BOD	 2,566	+	112	mg/l	 Azide	Modifica0on	
TKN	 21	+	1.5	mg/l	 Kjeldahl	Method	
TP	 43	+	3.6		mg/l	 Ascorbic	Acid	Colorimetric	
Method	
Zn	 0.177	+	0.007	mg/l	 Atomic	Absorp0on	Spectroscopy	
Fe	 0.850	+	0.025	mg/l	 Atomic	Absorp0on	Spectroscopy	
Cu	 8	+	0.6	µg/l	 Atomic	Absorp0on	Spectroscopy	
Pb	 3	+	0.12	µg/l	 Atomic	Absorp0on	Spectroscopy	
Cr	 Non	detectable	 Atomic	Absorp0on	Spectroscopy	
Table	3	Wastewater	parameters	before	treatment	and	corresponding	
analy0cal	method	
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Before 20% Before 40% Before 60% Before 80% Before 100% 
Figure 1 pH of wastewater before and after treatment 
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Results and Discussion 
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Figure 2 Removal efficiency (%) of rice straw, coir and 
bagasse 
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Results and Discussion 
Rice	straw	 Coir	 Bagasse	
Figure	1		SEM	images	of		biochars	prepared	from	rice	straw,	coir,	
bagasse		
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Rice	straw	 The	smallest	micropores	
Prove	best	
at	removing	
BOD	and	
TSS		
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Coir	 Bagasse	
The	largest		
micropores	
Quite	similar	surface	area	
Prove	best	at	
removing	COD		
Prove	best	at	
removing	oil	
and	grease	
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Conclusion	
Biochar	prepared	from	rice	straw,	coir	and	bagasse	
exhibited	good	adsorp0ve	proper0es.	
The	removal	efficiency	of	oil	and	grease,	TSS,	COD	
and	BOD	was	high.	However,	the	removal	
efficiency	of	TKN	and	TP	was	rela0vely	low.	
Biochar	derived	from	rice	straw,	coir	and	bagasse	
have	the	poten0al	to	be	used	as	low-cost	adsorbents	
for	wastewater	treatment.	
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